The atypical anti-psychotic clozapine decreases bone mass in rats in vivo.
Fracture risk is increased in patients with schizophrenia, who often receive long-term therapy with anti-psychotic drugs. The mechanisms by which skeletal fragility is increased in patients with psychosis include increased risk of falling, but direct skeletal toxicity of anti-psychotic drugs is a possibility that has not been investigated. We examined the skeletal effects, in vivo and in vitro, of a typical anti-psychotic drug, haloperidol, which primarily inhibits dopaminergic signaling, and an atypical anti-psychotic drug, clozapine, which predominantly inhibits serotonergic signaling. In growing rats, 42 days of clozapine treatment reduced whole body bone mineral density by 15% (P<0.01 vs vehicle), and trabecular and cortical bone volume, as assessed by microcomputed tomography, by 29% and 15%, respectively (P<0.05 vs vehicle for each). Treatment with haloperidol did not affect bone density. Clozapine, but not haloperidol, transiently increased levels of serum corticosterone, and decreased levels of serum testosterone. In vitro, clozapine dose-dependently decreased osteoblast mitogenesis, osteoblast differentiation and osteoclastogenesis, while haloperidol did not affect any of these parameters. These data demonstrate that clozapine, but not haloperidol, exerts adverse skeletal effects in rodents, and that this effect may be attributable to direct actions to reduce osteoblast growth and function. Long-term administration of clozapine may therefore negatively affect bone health, and clinical studies to investigate this possibility are warranted.